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<120> Novel Human Ion Exchanger Proteins and Polynucleotides Encoding the 
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<150> US 60/263,384 
■ <151> 2001-01-23 

<160> 5 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 2766 
H» <212> DNA 

£3 <213> homo sapiens 

m <4oo> i 

jp atggcgtggt taaggttgca gcctctcacc tctgccttcc tccattttgg gctggttacc 60 

gi tttgtgctct tcctgaatgg tcttcgagca gaggctggtg gctcagggga cgtgccaagc 120 

£Q acagggcaga acaatgagtc ctgttcaggg tcatcggact gcaaggaggg tgtcatcctg 180 

Q ccaatctggt acccggagaa cccttccctt ggggacaaga ttgccagggt cattgtctat 240 

g tttgtggccc tgatatacat gttccttggg gtgtccatca ttgctgaccg cttcatggca 300 

g tctattgaag tcatcacctc tcaagagagg gaggtgacaa ttaagaaacc caatggagaa 360 

fT accagcacaa ccactattcg ggtctggaat gaaactgtct ccaacctgac ccttatggcc 420 

«s ctgggttcct ctgctcctga gatactcctc tctttaattg aggtgtgtgg tcatgggttc 480 

Pii attgctggtg atctgggacc ttctaccatt gtagggagtg cagccttcaa catgttcatc 540 

Z fZ atcattggca tctgtgtcta cgtgatccca gacggagaga ctcgcaagat caagcatcta 600 
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cgagtcttct tcatcaccgc tgcttggagt atctttgcct acatctggct ctatatgatt 660 
ctggcagtct tctcccctgg tgtggtccag gtttgggaag gcctcctcac tctcttcttc 720 
tttccagtgt gtgtccttct ggcctgggtg gcagataaac gactgctctt ctacaaatac 780 
atgcacaaaa agtaccgcac agacaaacac cgaggaatta tcatagagac agagggtgac 840 
caccctaagg gcattgagat ggatgggaaa atgatgaatt cccattttct agatgggaac 900 
ctggtgcccc tggaagggaa ggaagtggat gagtcccgca gagagatgat ccggattctc 960 
aaggatctga agcaaaaaca cccagagaag gacttagatc agctggtgga gatggccaat 1020 
tactatgctc tttcccacca acagaagagc cgcgccttct accgtatcca agccactcgt 1080 
atgatgactg gtgcaggcaa tatcctgaag aaacatgcag cagaacaagc caagaaggcc 1140 
tccagcatga gcgaggtgca caccgatgag cctgaggact ttatttccaa ggtcttcttt 1200 
gacccatgtt cttaccagtg cctggagaac tgtggggctg tactcctgac agtggtgagg 1260 
aaagggggag acatgtcaaa gaccatgtat gtggactaca aaacagagga tggttctgcc 1320 
aatgcagggg ctgactatga gttcacagag ggcacggtgg ttctgaagcc aggagagacc 1380 
cagaaggagt tctccgtggg cataattgat gacgacattt ttgaggagga tgaacacttc 1440 
tttgtaaggt tgagcaatgt ccgcatagag gaggagcagc cagaggaggg gatgcctcca 1500 
gcaatattca acagtcttcc cttgcctcgg gctgtcctag cctccccttg tgtggccaca 1560 
gttaccatct tggatgatga ccatgcaggc atcttcactt ttgaatgtga tactattcat 1620 
gtcagtgaga gtattggtgt tatggaggtc aaggttctgc ggacatcagg tgcccggggt 1680 
acagtcatcg tcccctttag gacagtagaa gggacagcca agggtggcgg tgaggacttt 1740 
gaagacacat atggggagtt ggaattcaag aatgatgaaa ctgtgaaaac cataagggtt 1800 
aaaatagtag atgaggagga atacgaaagg caagagaatt tcttcattgc ccttggtgaa 186 0 
ccgaaatgga tggaacgtgg aatatcagat gtgacagaca ggaagctgac tatggaagaa 1920 



gaggaggcca agaggatagc agagatggga aagccagtat tgggtgaaca ccccaaacta 1980 
gaagtcatca ttgaagagtc ctatgagttc aagactacgg tggacaaact gatcaagaag 2040 
acaaacctgg ccttggttgt ggggacccat tcctggaggg accagttcat ggaggccatc 2100 
accgtcagtg cagcagggga tgaggatgag gatgaatccg gggaggagag gctgccctcc 2160 
tgctttgact acgtcatgca cttcctgact gtcttctgga aggtgctgtt tgcctgtgtg 2220 
ccccccacag agtactgcca cggctgggcc tgcttcgccg tctccatcct catcattggc 2280 
atgctcaccg ccatcattgg ggacctggcc tcgcacttcg gctgcaccat tggtctcaaa 2340 
gattcagtca cagctgttgt tttcgtggca tttggcacct ctgtcccaga tacgtttgcc 2400 
agcaaagctg ctgccctcca ggatgtatat gcagacgcct ccattggcaa cgtgacgggc 2460 
agcaacgccg tcaatgtctt cctgggcatc ggcctggcct ggtccgtggc cgccatctac 2520 
tgggctctgc agggacagga gttccacgtg tcggccggca cactggcctt ctccgtcacc 2580 
ctcttcacca tctttgcatt tgtctgcatc agcgtgctct tgtaccgaag gcggccgcac 2640 
ctgggagggg agcttggtgg cccccgtggc tgcaagctcg ccacaacatg gctctttgtg 2700 
agcctgtggc tcctctacat actctttgcc acactagagg cctattgcta catcaagggg 2760 
ttctaa 2766 

<210> 2 
• <211> 921 
<212> PRT 
<213> homo sapiens 

O <400> 2 

O Met Ala Trp Leu Arg Leu Gin Pro Leu Thr Ser Ala Phe Leu His Phe 

LA 1 5 10 15 

JG Gly Leu Val Thr Phe Val Leu Phe Leu Asn Gly Leu Arg Ala Glu Ala 

ff! 20 25 30 

g) Gly Gly Ser Gly Asp Val Pro Ser Thr Gly Gin Asn Asn Glu Ser Cys 

O 35 40 45 

2 Ser Gly Ser Ser Asp Cys Lys Glu Gly Val lie Leu Pro lie Trp Tyr 

|2 Pro Glu Asn Pro Ser Leu Gly Asp Lys lie Ala Arg Val lie Val Tyr 

pi 65 70 75 80 

pslj Phe Val Ala Leu lie Tyr Met Phe Leu Gly Val Ser lie lie Ala Asp 

85 90 95 

Arg Phe Met Ala Ser He Glu Val He Thr Ser Gin Glu Arg Glu Val 

100 105 110 

Thr He Lys Lys Pro Asn Gly Glu Thr Ser Thr Thr Thr He Arg Val 

115 120 125 

Trp Asn Glu Thr Val Ser Asn Leu Thr Leu Met Ala Leu Gly Ser Ser 

130 135 140 

Ala Pro Glu He Leu Leu Ser Leu He Glu Val Cys Gly His Gly Phe 
145 150 155 160 

He Ala Gly Asp Leu Gly Pro Ser Thr He Val Gly Ser Ala Ala Phe 

165 170 175 

Asn Met Phe He He He Gly He Cys Val Tyr Val He Pro Asp Gly 

180 185 190 

Glu Thr Arg Lys He Lys His Leu Arg Val Phe Phe He Thr Ala Ala 

195 200 205 

Trp Ser He Phe Ala Tyr He Trp Leu Tyr Met He Leu Ala Val Phe 

210 215 220 

Ser Pro Gly Val Val Gin Val Trp Glu Gly Leu Leu Thr Leu Phe Phe 
225 230 235 240 

Phe Pro Val Cys Val Leu Leu Ala Trp Val Ala Asp Lys Arg Leu Leu 

245 250 255 

Phe Tyr Lys Tyr Met His Lys Lys Tyr Arg Thr Asp Lys His Arg Gly 
260 265 270 
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He He He Glu Thr Glu Gly Asp His Pro Lys Gly He Glu Met Asp 

275 280 285 

Gly Lys Met Met Asn Ser His Phe Leu Asp Gly Asn Leu Val Pro Leu 

290 295 300 

Glu Gly Lys Glu Val Asp Glu Ser Arg Arg Glu Met He Arg He Leu 
305 310 315 320 

Lys Asp Leu Lys Gin Lys His Pro Glu Lys Asp Leu Asp Gin Leu Val 

325 * 330 335 

Glu Met Ala Asn Tyr Tyr Ala Leu Ser His Gin Gin Lys Ser Arg Ala 

340 345 350 

Phe Tyr Arg He Gin Ala Thr Arg Met Met Thr Gly Ala Gly Asn He 

355 360 365 

Leu Lys Lys His Ala Ala Glu Gin Ala Lys Lys Ala Ser Ser Met Ser 

370 375 380 

Glu Val His Thr Asp Glu Pro Glu Asp Phe lie Ser Lys Val Phe Phe 
385 390 395 400 

Asp Pro Cys Ser Tyr Gin Cys Leu Glu Asn Cys Gly Ala Val Leu Leu 

405 410 415 

Thr Val Val Arg Lys Gly Gly Asp Met Ser Lys Thr Met Tyr Val Asp 
420 425 430 

H- T Y r L ys Thr Glu Asp Gly Ser Ala Asn Ala Gly Ala Asp Tyr Glu Phe 

O 435 440 445 

p Thr Glu Gly Thr Val Val Leu Lys Pro Gly Glu Thr Gin Lys Glu Phe 

US 450 455 460 

«p Ser Val Gly He He Asp Asp Asp He Phe Glu Glu Asp Glu His Phe 

rfl 465 470 475 480 

Dg Phe Val Arg Leu Ser Asn Val Arg He Glu Glu Glu Gin Pro Glu Glu 

Q 485 490 495 

a Gly Met Pro Pro Ala lie Phe Asn Ser Leu Pro Leu Pro Arg Ala Val 

Q 500 505 510 

y. Leu Ala Ser Pro Cys Val Ala Thr Val Thr He Leu Asp Asp Asp His 

fi| 515 520 525 

pi Ala Gly He Phe Thr Phe Glu Cys Asp Thr lie His Val Ser Glu Ser 

q 530 535 540 

}?; lie Gly Val Met Glu Val Lys Val Leu Arg Thr Ser Gly Ala Arg Gly 

W 545 550 555 560 

Thr Val lie Val Pro Phe Arg Thr Val Glu Gly Thr Ala Lys Gly Gly 

565 570 575 

Gly Glu Asp Phe Glu Asp Thr Tyr Gly Glu Leu Glu Phe Lys Asn Asp 

580 585 590 

Glu Thr Val Lys Thr lie Arg Val Lys lie Val Asp Glu Glu Glu Tyr 

595 600 605 

Glu Arg Gin Glu Asn Phe Phe lie Ala Leu Gly Glu Pro Lys Trp Met 

610 615 620 

Glu Arg Gly lie Ser Asp Val Thr Asp Arg Lys Leu Thr Met Glu Glu 
625 630 635 640 

Glu Glu Ala Lys Arg lie Ala Glu Met Gly Lys Pro Val Leu Gly Glu 

645 650 655 

His Pro Lys Leu Glu Val lie lie Glu Glu Ser Tyr Glu Phe Lys Thr 

660 665 670 

Thr Val Asp Lys Leu lie Lys Lys Thr Asn Leu Ala Leu Val Val Gly 

675 680 685 

Thr His Ser Trp Arg Asp Gin Phe Met Glu Ala He Thr Val Ser Ala 

690 695 700 

Ala Gly Asp Glu Asp Glu Asp Glu Ser Gly Glu Glu Arg Leu Pro Ser 
705 710 715 720 
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Cys Phe Asp Tyr Val Met His Phe Leu Thr Val Phe Trp Lys Val Leu 

725 730 735 

Phe Ala Cys Val Pro Pro Thr Glu Tyr Cys His Gly Trp Ala Cys Phe 

740 745 750 

Ala Val Ser He Leu He He Gly Met Leu Thr Ala He He Gly Asp 

755 760 765 

Leu Ala Ser His Phe Gly Cys Thr He Gly Leu Lys Asp Ser Val Thr 

770 775 780 

Ala Val Val Phe Val Ala Phe Gly Thr Ser Val Pro Asp Thr Phe Ala 
785 790 795 800 

Ser Lys Ala Ala Ala Leu Gin Asp Val Tyr Ala Asp Ala Ser He Gly 

805 810 815 

Asn Val Thr Gly Ser Asn Ala Val Asn Val Phe Leu Gly He Gly Leu 

820 825 830 

Ala Trp Ser Val Ala Aia He Tyr Trp Ala Leu Gin Gly Gin Glu Phe 

835 840 845 

His Val Ser Ala Gly Thr Leu Ala Phe Ser Val Thr Leu Phe Thr He 

850 855 860 

Phe Ala Phe Val Cys He Ser Val Leu Leu Tyr Arg Arg Arg Pro His 
865 870 875 880 

M= Leu Gly Gly Glu Leu Gly Gly Pro Arg Gly Cys Lys Leu Ala Thr Thr 

O 885 890 895 

Q Trp Leu Phe Val Ser Leu Trp Leu Leu Tyr He Leu Phe Ala Thr Leu 

Jfl 900 905 910 

£ Glu Ala Tyr Cys Tyr He Lys Gly Phe 

gj 915 920 

o 

B <210> 3 

p <211> 1863 

P <212> DNA 

^2= <213> homo sapiens 

Fjj ; 

L5 <400> 3 

5 3 

atggcgtggt taaggttgca gcctctcacc tctgccttcc tccattttgg gctggttacc 60 

tttgtgctct tcctgaatgg tcttcgagca gaggctggtg gctcagggga cgtgccaagc 120 

acagggcaga acaatgagtc ctgttcaggg tcatcggact gcaaggaggg tgtcatcctg 180 

ccaatctggt acccggagaa cccttccctt ggggacaaga ttgccagggt cattgtctat 240 

tttgtggccc tgatatacat gttccttggg gtgtccatca ttgctgaccg cttcatggca 3 00 

tctattgaag tcatcacctc tcaagagagg gaggtgacaa ttaagaaacc caatggagaa 3 60 

accagcacaa ccactattcg ggtctggaat gaaactgtct ccaacctgac ccttatggcc 420 

ctgggttcct ctgctcctga gatactcctc tctttaattg aggtgtgtgg tcatgggttc 480 

attgctggtg atctgggacc ttctaccatt gtagggagtg cagccttcaa catgttcatc 540 

atcattggca tctgtgtcta cgtgatccca gacggagaga ctcgcaagat caagcatcta 600 

cgagtcttct tcatcaccgc tgcttggagt atctttgcct acatctggct ctatatgatt 660 

ctggcagtct tctcccctgg tgtggtccag gtttgggaag gcctcctcac tctcttcttc 720 

tttccagtgt gtgtccttct ggcctgggtg gcagataaac gactgctctt ctacaaatac 780 

atgcacaaaa agtaccgcac agacaaacac cgaggaatta tcatagagac agagggtgac 840 

caccctaagg gcattgagat ggatgggaaa atgatgaatt cccattttct agatgggaac 900 

ctggtgcccc tggaagggaa ggaagtggat gagtcccgca gagagatgat ccggattctc 960 

aaggatctga agcaaaaaca cccagagaag gacttagatc agctggtgga gatggccaat 1020 

tactatgctc tttcccacca acagaagagc cgcgccttct accgtatcca agccactcgt 1080 

atgatgactg gtgcaggcaa tatcctgaag aaacatgcag cagaacaagc caagaaggcc 1140 

tccagcatga gcgaggtgca caccgatgag cctgaggact ttatttccaa ggtcttcttt 1200 

gacccatgtt cttaccagtg cctggagaac tgtggggctg tactcctgac agtggtgagg 1260 

aaagggggag acatgtcaaa gaccatgtat gtggactaca aaacagagga tggttctgcc 1320 
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aatgcagggg ctgactatga gttcacagag 
cagaaggagt tctccgtggg cataattgat 
tttgtaaggt tgagcaatgt ccgcatagag 
gcaatattca acagtcttcc cttgcctcgg 
gttaccatct tggatgatga ccatgcaggc 
gtcagtgaga gtattggtgt tatggaggtc 
acagtcatcg tcccctttag gacagtagaa 
gaagacacat atggggagtt ggaattcaag 
gctgactatg gaagaagagg aggccaagag 
tga 



ggcacggtgg ttctgaagcc aggagagacc 1380 
gacgacattt ttgaggagga tgaacacttc 1440 
gaggagcagc cagaggaggg gatgcctcca 1500 
gctgtcctag cctccccttg tgtggccaca 1560 
atcttcactt ttgaatgtga tactattcat 1620 
aaggttctgc ggacatcagg tgcccggggt 1680 
gggacagcca agggtggcgg tgaggacttt 1740 
aatgatgaaa ctgtatgtga cagacaggaa 1800 
gatagcagag atgggaaagc cagtattggg 1860 

1863 
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<210> 4 
<211> 620 
<212> PRT 

<213> homo sapiens 
<400> 4 

Met Ala Trp Leu Arg Leu Gin Pro Leu Thr Ser Ala Phe Leu His Phe 

15 10 15 

Gly Leu Val Thr Phe Val Leu Phe Leu Asn Gly Leu Arg Ala Glu Ala 
U 20 25 30 

Q Gly Gly Ser Gly Asp Val Pro Ser Thr Gly Gin Asn Asn Glu Ser Cys 

p 35 40 45 

ijj Ser Gly Ser Ser Asp Cys Lys Glu Gly Val lie Leu Pro lie Trp Tyr 

w r 50 55 60 

Pro Glu Asn Pro Ser Leu Gly Asp Lys lie Ala Arg Val lie Val Tyr 
65 70 75 80 

Phe Val Ala Leu lie Tyr Met Phe Leu Gly Val Ser lie lie Ala Asp 

85 90 95 

Arg Phe Met Ala Ser He Glu Val He Thr Ser Gin Glu Arg Glu Val 

100 105 110 

Thr He Lys Lys Pro Asn Gly Glu Thr Ser Thr Thr Thr He Arg Val 

115 120 125 

Trp Asn Glu Thr Val Ser Asn Leu Thr Leu Met Ala Leu Gly Ser Ser 
y 130 135 140 

W Ala Pro Glu He Leu Leu Ser Leu He Glu Val Cys Gly His Gly Phe 

145 150 155 160 

He Ala Gly Asp Leu Gly Pro Ser Thr He Val Gly Ser Ala Ala Phe 

165 170 175 

Asn Met Phe He He He Gly He Cys Val Tyr Val He Pro Asp Gly 

180 185 190 

Glu Thr Arg Lys lie Lys His Leu Arg Val Phe Phe lie Thr Ala Ala 

195 200 205 

Trp Ser He Phe Ala Tyr lie Trp Leu Tyr Met lie Leu Ala Val Phe 

210 215 220 

Ser Pro Gly Val Val Gin Val Trp Glu Gly Leu Leu Thr Leu Phe Phe 
225 230 235 240 

Phe Pro Val Cys Val Leu Leu Ala Trp Val Ala Asp Lys Arg Leu Leu 

245 250 255 

Phe Tyr Lys Tyr Met His Lys Lys Tyr Arg Thr Asp Lys His Arg Gly 

260 265 270 

lie lie lie Glu Thr Glu Gly Asp His Pro Lys Gly lie Glu Met Asp 

275 280 285 

Gly Lys Met Met Asn Ser His Phe Leu Asp Gly Asn Leu Val Pro Leu 

290 295 300 

Glu Gly Lys Glu Val Asp Glu Ser Arg Arg Glu Met lie Arg lie Leu 
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305 310 315 320 

Lys Asp Leu Lys Gin Lys His Pro Glu Lys Asp Leu Asp Gin Leu Val 

325 330 335 

Glu Met Ala Asn Tyr Tyr Ala Leu Ser His Gin Gin Lys Ser Arg Ala 

340 345 350 

Phe Tyr Arg He Gin Ala Thr Arg Met Met Thr Gly Ala Gly Asn He 

355 360 365 

Leu Lys Lys His Ala Ala Glu Gin Ala Lys Lys Ala Ser Ser Met Ser 

370 375 380 

Glu Val His Thr Asp Glu Pro Glu Asp Phe He Ser Lys Val Phe Phe 
385 390 395 400 

Asp Pro Cys Ser Tyr Gin Cys Leu Glu Asn Cys Gly Ala Val Leu Leu 

405 410 415 

Thr Val Val Arg Lys Gly Gly Asp Met Ser Lys Thr Met Tyr Val Asp 

420 425 430 

Tyr Lys Thr Glu Asp Gly Ser Ala Asn Ala Gly Ala Asp Tyr Glu Phe 

435 440 445 

Thr Glu Gly Thr Val Val Leu Lys Pro Gly Glu Thr Gin Lys Glu Phe 

450 455 460 

Ser Val Gly He He Asp Asp Asp He Phe Glu Glu Asp Glu His Phe 
465 470 475 480 

Phe Val Arg Leu Ser Asn Val Arg lie Glu Glu Glu Gin Pro Glu Glu 

485 490 495 

Gly Met Pro Pro Ala He Phe Asn Ser Leu Pro Leu Pro Arg Ala Val 

500 505 510 

Leu Ala Ser Pro Cys Val Ala Thr Val Thr He Leu Asp Asp Asp His 

515 520 525 

Ala Gly lie Phe Thr Phe Glu Cys Asp Thr lie His Val Ser Glu Ser 

530 535 540 

lie Gly Val Met Glu Val Lys Val Leu Arg Thr Ser Gly Ala Arg Gly 
545 550 555 560 

Thr Val lie Val Pro Phe Arg Thr Val Glu Gly Thr Ala Lys Gly Gly 

565 570 575 

Gly Glu Asp Phe Glu Asp Thr Tyr Gly Glu Leu Glu Phe Lys Asn Asp 
B 580 585 590 

flJ Glu Thr Val Cys Asp Arg Gin Glu Ala Asp Tyr Gly Arg Arg Gly Gly 

595 600 605 

Gin Glu Asp Ser Arg Asp Gly Lys Ala Ser lie Gly 
610 615 620 
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<210> 5 

<211> 3812 

<212> DNA 

<213> homo sapiens 

<400> 5 

tgcgcgcggc gaggccgaga cgtctcccgc 
cgctcccagc ccagggaaag cccaggcgac 
gagccgccag ggcgcgccgg gctgcttgcc 
cgcccgcggc cgggactccg ggcctctccc 
ggggtttccc tctttctgaa atccgcgcgg 
ccccagacac cctccctccc agaccccgcg 
cagctgcgag cccacgaacc ccggcgggag 
cgcggctgcg gccggcgggc agcccgcggg 
cgggcggcgg gggcatcgcg taccttcctc 



ggtgacagcg tgcaaggcgg agacccggcg 6 0 
gcgaccgcaa gcccgagccc aggtccctcg 120 
ttcctgcccc ttcctgcagg aatcccccgc 180 
gggcgtagat tccagtcacc gctctgggtc 240 
aaggacccct cccggggccc ctcgccctgg 3 00 
ctccagatgc gctgccccgc agctccctga 360 
ggcggcggcg gcggactgac atgccccgga 420 
ggcgatgagc cgctgcgacc ggtgaggcgc 480 
acccccctcc cttgcccact ccgctcggga 540 
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ggccgagagg aaacggtctc tggcctatca ggaggacaac tggtgctgca atagaagcca 600 
gtggctaagt ctcgtgtatg gcgtggttaa ggttgcagcc tctcacctct gccttcctcc 660 
attttgggct ggttaccttt gtgctcttcc tgaatggtct tcgagcagag gctggtggct 720 
caggggacgt gccaagcaca gggcagaaca atgagtcctg ttcagggtca tcggactgca 780 
aggagggtgt catcctgcca atctggtacc cggagaaccc ttcccttggg gacaagattg 840 
ccagggtcat tgtctatttt gtggccctga tatacatgtt ccttggggtg tccatcattg 900 
ctgaccgctt catggcatct attgaagtca tcacctctca agagagggag gtgacaatta 960 
agaaacccaa tggagaaacc agcacaacca ctattcgggt ctggaatgaa actgtctcca 1020 
acctgaccct tatggccctg ggttcctctg ctcctgagat actcctctct ttaattgagg 1080 
tgtgtggtca tgggttcatt gctggtgatc tgggaccttc taccattgta gggagtgcag 1140 
ccttcaacat gttcatcatc attggcatct gtgtctacgt gatcccagac ggagagactc 1200 
gcaagatcaa gcatctacga gtcttcttca tcaccgctgc ttggagtatc tttgcctaca 1260 
tctggctcta tatgattctg gcagtcttct cccctggtgt. ggtccaggtt tgggaaggcc 1320 
tcctcactct cttcttcttt ccagtgtgtg tccttctggc ctgggtggca gataaacgac 1380 
tgctcttcta caaatacatg cacaaaaagt accgcacaga caaacaccga ggaattatca 1440 
tagagacaga gggtgaccac cctaagggca ttgagatgga tgggaaaatg atgaattccc 1500 
attttctaga tgggaacctg gtgcccctgg aagggaagga agtggatgag tcccgcagag 1560 
agatgatccg gattctcaag gatctgaagc aaaaacaccc agagaaggac ttagatcagc 1620 
tggtggagat ggccaattac tatgctcttt cccaccaaca gaagagccgc gccttctacc 1680 
gtatccaagc cactcgtatg atgactggtg caggcaatat cctgaagaaa catgcagcag 1740 
jy. aacaagccaa gaaggcctcc agcatgagcg aggtgcacac cgatgagcct gaggacttta 1800 

p tttccaaggt cttctttgac ccatgttctt accagtgcct ggagaactgt ggggctgtac 1860 

Fj tcctgacagt ggtgaggaaa gggggagaca tgtcaaagac catgtatgtg gactacaaaa 1920 

jjl cagaggatgg ttctgccaat gcaggggctg actatgagtt cacagagggc acggtggttc 1980 

j* tgaagccagg agagacccag aaggagttct ccgtgggcat aattgatgac gacatttttg 2040 

aggaggatga acacttcttt gtaaggttga gcaatgtccg catagaggag gagcagccag 2100 
^ aggaggggat gcctccagca atattcaaca gtcttccctt gcctcgggct gtcctagcct 2160 

£j ccccttgtgt ggccacagtt accatcttgg atgatgacca tgcaggcatc ttcacttttg 2220 

aatgtgatac tattcatgtc agtgagagta ttggtgttat ggaggtcaag gttctgcgga 2280 
catcaggtgc ccggggtaca gtcatcgtcc cctttaggac agtagaaggg acagccaagg 2340 
gtggcggtga ggactttgaa gacacatatg gggagttgga attcaagaat gatgaaactg 2400 
^ tgaaaaccat aagggttaaa atagtagatg aggaggaata cgaaaggcaa gagaatttct 246 0 

ijj tcattgccct tggtgaaccg aaatggatgg aacgtggaat atcagatgtg acagacagga 2520 

FU agctgactat ggaagaagag gaggccaaga ggatagcaga gatgggaaag ccagtattgg 258 0 

O gtgaacaccc caaactagaa gtcatcattg aagagtccta tgagttcaag actacggtgg 264 0 

fU acaaactgat caagaagaca aacctggcct tggttgtggg gacccattcc tggagggacc 2700 

agttcatgga ggccatcacc gtcagtgcag caggggatga ggatgaggat gaatccgggg 2760 
aggagaggct gccctcctgc tttgactacg tcatgcactt cctgactgtc ttctggaagg 282 0 
tgctgtttgc ctgtgtgccc cccacagagt actgccacgg ctgggcctgc ttcgccgtct 2880 
ccatcctcat cattggcatg ctcaccgcca tcattgggga cctggcctcg cacttcggct 2940 
gcaccattgg tctcaaagat tcagtcacag ctgttgtttt cgtggcattt ggcacctctg 3000 
tcccagatac gtttgccagc aaagctgctg ccctccagga tgtatatgca gacgcctcca 3060 
ttggcaacgt gacgggcagc aacgccgtca atgtcttcct gggcatcggc ctggcctggt 3120 
ccgtggccgc catctactgg gctctgcagg gacaggagtt ccacgtgtcg gccggcacac 3180 
tggccttctc cgtcaccctc ttcaccatct ttgcatttgt ctgcatcagc gtgctcttgt 3240 
accgaaggcg gccgcacctg ggaggggagc ttggtggccc ccgtggctgc aagctcgcca 3300 
caacatggct ctttgtgagc ctgtggctcc tctacatact ctttgccaca ctagaggcct 3360 
attgctacat caaggggttc taagccacac aacagagcct ccagcagggc aggcctagga 3420 
cttctcctaa gagaagggca cttccccacc agtgatctct cccgactgca ctgccctgga 3480 
gaggcagcat caggacctaa gccccaggaa cttcacccaa cttaggccct ggcaattaac 3540 
tgaaagggca aagtcttaat caatcaaaca atggaggaat caccgacttt acacagtatt 3600 
taattgaata caaacaagca acagcaacaa atccacctcc accccatctc cccctcatat 3660 
ccctgaccca aagcaaaggt cagagccttt cgcctccttc tattccatct tttgattatt 3720 
cctttgcctc tcatttcttt ggaagcaggg tttctcctct ctgcccaatt ccatatgtcc 3780 
ctattatctc actcagctga caagacgtga aa 3812 
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